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Andersen-Tawil syndrome (ATS), also known as long QT syndrome type 7, is a rare autosomal dominant
disease caused by a KCNJ2 mutation. The characteristic triad of ATS is periodic paralysis, dysmorphic
features, and ventricular arrhythmia. We describe a case of a woman with Andersen-Tawil syndrome
and a history of syncope whose pregnancy was complicated with frequent premature ventricular
contractions (PVCs) and nonsustained ventricular tachycardia (NSVT). Her PVCs and NSVT were
signiﬁcantly decreased during the peripartum period, especially during labor. We treated her with
beta-blockers throughout her pregnancy, and she experienced no complications. Although the mechan-
ism underlying the decreased PVCs and NSVT in pregnancy has not been elucidated, women with ATS
may have less arrhythmic event risk during pregnancy.
& 2012 Japanese Heart Rhythm Society. Published by Elsevier B.V. All rights reserved.1. Introduction
Andersen-Tawil syndrome (ATS) is associated with long QT
interval and ventricular arrhythmias (VAs), as well as a distinct
potassium-sensitive periodic paralysis and dysmorphic features of
low-set ears, micrognathia, and clinodactyly. ATS, also known as
long QT syndrome (LQTS) type 7, is an autosomal dominant or
sporadic disorder caused by a KCNJ2 mutation [1–3]. The syndrome
is mostly benign; however, lethal cases of ventricular tachyarrhyth-
mia have been reported among ATS patients [4,5]. Because ATS is
rare and has been diagnosed only recently, there are few reports
about pregnancy complicated with ATS. We describe a case of a
woman with ATS whose pregnancy was complicated with frequent
premature ventricular contractions (PVCs) and nonsustained ven-
tricular tachycardia (NSVT), which were signiﬁcantly decreased
during the peripartum period.2. Case report
A 26-year-old woman with frequent VA was referred to the
National Cerebral and Cardiovascular Center for management of
her ﬁrst pregnancy. Her VA was diagnosed at the age of 4 years.
During an athletic meet at the age of 10 years, she experiencedrt Rhythm Society. Published by E
81; fax: þ81 6 6872 7486.
).a syncopal event, for which she started taking verapamil and
atenolol and had no recurrence of syncope since then.
When she ﬁrst visited our hospital, she was at 13 weeks of
gestation. She did not complain of any symptoms, including
palpitation, syncope, or weakness. Some minor dysmorphic fea-
tures such as micrognathia and hand clinodactyly were present.
An electrocardiogram showed multifocal polymorphic PVCs
(Fig. 1A) and NSVT. QT interval could not be measured because
of the frequent PVCs. A 24-hour Holter monitor recording demon-
strated multifocal PVCs over 48% of the total heartbeat count
and a maximum of 29 continuous events of NSVT (Fig. 1B). The
echocardiographic result was normal. With regard to her family
medical history, her father was frequently found with asympto-
matic PVCs at routine health checkups but underwent no further
examination. He also had micrognathia but no periodic paralysis.
We suspected ATS from her physical and physiological exam-
ination results and family medical history. A genetic test was
performed after obtaining informed consent, and a missense
mutation in KCNJ2 (c.899G4T, p.G300V) was identiﬁed. We
monitored the patient to maintain her potassium level at higher
than 4 mmol/L. She continued receiving her medications (120-mg
verapamil and 25-mg atenolol daily) throughout her pregnancy.
VA was markedly suppressed as her pregnancy progressed
(Fig. 2). With maternal beta-blocker use, the fetus grew to an
appropriate size according to gestational age. Labor occurred
spontaneously at 39 weeks of gestation, and she delivered, under
epidural anesthesia, without any complication. The newborn
infant weighed 2818 g (within the 10th percentile) and showedlsevier B.V. All rights reserved.
Fig. 1. Electrocardiogram at the ﬁrst visit (A) and 29 continuous events of nonsustained ventricular tachycardia (13 weeks of gestation) (B).
C.A. Kamiya et al. / Journal of Arrhythmia 28 (2012) 360–363 361features of micrognathia and signs of sporadic bigeminy with a QTc of
550ms. There was scarcely any event of ventricular ectopy during
labor (Fig. 3). Her QT and QTc intervals were normal (400 and 496ms,
respectively), and U wave was observed in leads V2–V4. VA gradually
increased during the postpartum period, up to the prepregnancy
level. However, she had no complications during puerperium.
The patient became pregnant again the following year and took
only atenolol (25 mg daily) during the pregnancy. VA decreased
similarly as in her previous pregnancy, and she also vaginally
delivered without any complications at 39 weeks of gestation. The
second child had a birth weight of 3056 g (mean birth weight for
dates) and QTc of 375 ms. The mother and her children were doing
well a year after the second delivery.3. Discussion
ATS is rare, and there are few reports of pregnant patients with
this condition. Subbiah et al. [6] reported a case of pregnancy
complicated with ATS in which ventricular ectopy was also decreased
during pregnancy. The mechanism underlying the reduction of VA in
pregnant patients with ATS remains unclear but may be due to
alterations in autonomic balance and signiﬁcant changes in estrogenand progesterone levels during pregnancy. The samemechanismmay
explain why patients with LQTS have a reduced risk of cardiac events
during pregnancy but an increased risk postpartum, especially
patients with LQTS type 2 [7].
Nagase et al. [8] found that epinephrine induced PVC in
patients with ATS. However, the epinephrine concentration is
maintained at the same level during pregnancy, compared with
that in the nonpregnant state, and only elevates markedly during
labor [9]. Epidural anesthesia can prevent an increase in epi-
nephrine level during labor but cannot maintain it at a level lower
than that in nonpregnant state [10]. Sympathetic nerve activity
is increased during pregnancy, with a contrasting decrease in
parasympathetic nerve activity [11]. Therefore, catecholamine
levels and autonomic nerve activity cannot explain the signiﬁ-
cantly decreased VA in a patient with ATS.
The production of several sex steroid hormones is increased
during pregnancy. Estrogen is generally indicated to prolong QT
interval, whereas progesterone and testosterone shorten QT interval.
However, Kakusaka et al. [12] found that 17-beta-estradiol (E2) and
estrone 3-sulfate (E1) prolong QT interval, whereas estriol (E3) does
not. Given that the estrogen hormone E3 is primarily increased during
pregnancy, the effects of estrogen on LQTS during pregnancy may
























1st trimester 2nd trimester 3rd trimester POD 1week POD 6-12 
months
Pregnancy (1)
THB ( /day) 113,905 113,490 109,851 106,162 136,972
Pregnancy (1)
Number of PVC ( /day) 54,430 32,407 20,076 33,574 72,628
Pregnancy (1)
Number of NSVT ( /day) 435 171 36 1.116 3,480
Pregnancy (1)
Max NSVT 29 16 15 21 35
Pregnancy (2)
( ) 137 813 142 176 136 679 105 314 135 476THB  /day , , , , ,
Pregnancy (2)
Number of PVC ( /day) 74,351 58,791 21,894 25,123 72,073
Pregnancy (2)
Number of NSVT ( /day) 3,098 989 91 27 3,796
Pregnancy (2)
Max NSVT 24 32 11 5 24
Fig. 2. Percentage of premature ventricular contraction (PVC)/total heart beat (THB). POD: postdelivery, NSVT: nonsustained ventricular tachycardia, max NSVT:
maximum number of continuous events of nonsustained ventricular tachycardia.
Fig. 3. Electrocardiogram during the second stage of labor.
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effects against rhythm disturbances in a congenital LQTS model
[13,14] and play an important role in reducing peripartum cardiac
events in patients with LQTS, particularly ATS.
Verapamil and ﬂecainide have been reported to be effective in
managing ATS cases. However, our patient had a favorable clinical
course with beta-blockers after a single syncopal event, suggest-
ing that beta-blockers may also be effective for ATS and other
types of LQTS.
Our patient had a C-terminal mutation in KCNJ2 (G300V), which
was reported previously. Frequent PVCs, NSVT, and bidirectional VT
have been observed also among patients with this mutation [15].
Our patient had a good pregnancy outcome. However, because the
clinical characteristics of each genotype of ATS appear to be different
to some extent, we need further experience with patients with
pregnancy-complicated ATS.4. Conclusions
In the present case, a woman with ATS and a history of
syncope whose pregnancy was complicated with frequent PVCs
and NSVT showed a signiﬁcantly decreased ventricle arrhythmia,
especially during labor. She had no complications through her
peripartum periods while receiving beta-blockers. Generally, it
is well known that arrhythmia worsens during the peripartum
period. However, in women with ATS, arrhythmia may be less
eventful during pregnancy compared with other types of LQTS.
We suggest that beta-blockers may also be effective for ATS.Financial support
None.Conﬂict of interest
All the authors have no conﬂicts of interest to declare.Acknowledgments
We thank Dr. Sachie Suga and Dr. Eishu Lin for their clinical
assistance.References
[1] Andersen ED, Krasilnikoff PA, Overvad H. Intermittent muscular weakness,
extrasystoles, and multiple developmental anomalies. A new syndrome? Acta
Paediatr Scand 1971;60:559–64.
[2] Tawil R, Ptacek LJ, Pavlakis SG, et al. Andersen’s syndrome: potassium-
sensitive periodic paralysis, ventricular ectopy, and dysmorphic features.
Ann Neurol 1994;35:326–30.
[3] Shimizu W, Horie M. Phenotypic manifestations of mutations in genes
encoding subunits of cardiac potassium channels. Circ Res 2011;109:97–109.
[4] Peters S, Schulze-Bahr E, Etheridge SP, et al. Sudden cardiac death in
Andersen-Tawil syndrome. Europace 2007;9:162–6.
[5] Airey KJ, Etheridge SP, Tawil R, et al. Resuscitated sudden cardiac death in
Andersen-Tawil syndrome. Heart Rhythm 2009;6:1814–7.
[6] Subbiah RN, Gula LJ, Skanes AC, et al. Andersen-Tawil syndrome: manage-
ment challenges during pregnancy, labor, and delivery. J Cardiovasc Electro-
physiol 2008;19:987–9.
[7] Seth R, Moss AJ, McNitt S, et al. Long QT syndrome and pregnancy. J Am Coll
Cardiol 2007;49:1092–8.
[8] Nagase S, Kusano KF, Yoshida M, et al. Electrophysiologic characteristics of an
Andersen syndrome patient with KCNJ2 mutation. Heart Rhythm 2007;4:
512–5.
[9] Lederman RP, McCann DS, Work Jr. B, et al. Endogenous plasma epinephrine
and norepinephrine in last-trimester pregnancy and labor. Am J Obstet
Gynecol 1977;129:5–8.
[10] Shnider SM, Abboud TK, Artal R, et al. Maternal catecholamines decrease during
labor after lumbar epidural anesthesia. Am J Obstet Gynecol 1983;147:13–5.
[11] Fu Q, Levine BD. Autonomic circulatory control during pregnancy in humans.
Semin Reprod Med 2009;27:330–7.
[12] Kakusaka S, Asayama M, Kaihara A, et al. A receptor-independent effect of
estrone sulfate on the HERG channel. J Pharmacol Sci 2009;109:152–6.
[13] Nakamura H, Kurokawa J, Bai CX, et al. Progesterone regulates cardiac
repolarization through a nongenomic pathway: an in vitro patch-clamp
and computational modeling study. Circulation 2007;116:2913–22.
[14] Bai CX, Kurokawa J, Tamagawa M, et al. Nontranscriptional regulation of cardiac
repolarization currents by testosterone. Circulation 2005;112:1701–10.
[15] Zhang L, Benson W, Tristani-Firouzi M, et al. Electrocardiographic features in
Andersen-Tawil syndrome patients with KCNJ2 mutations. Circulation 2005;
111:2720–6.
